The present invention relates to a wideband antenna consisting of 
a dielectric resonator mounted on a substrate with an earth plane. 
BACKGROUND OF THE INVENTION 

Within the framework of the development of antennas associated 

5 with mass-market products and used in domestic wireless networks, 
antennas consisting of a dielectric resonator have been identified as an 
interesting solution. Specifically, antennas of this type exhibit good properties 
in terms of passband and radiation. Moreover, they readily take the form of 
discrete components that can be surface mounted. Components of this type 

10 are known by the term SMC components. SMC components are of interest, 
in the field of wireless communications for the mass market, since they allow 
the use of low-cost substrates, thereby leading to a reduction in costs while 
ensuring equipment integration. Moreover, when RF frequency functions are 
developed in the form of SMC components, good performance is obtained 

15 despite the low quality of the substrate and integration is often favoured 
thereby. 

Moreover, new requirements in terms of throughput are leading to 
the use of high throughput multimedia networks such as the Hyperlan2 and 
IEEE 802.11 A networks. In this case, the antenna must be able to ensure 

20 operation over a wide frequency band. Now, dielectric resonator type 
antennas or DRAs consist of a dielectric patch of any shape, characterized 
by its relative permittivity. The passband is directly related to the dielectric 
constant which therefore conditions the size of the resonator. Thus, the lower 
the permittivity, the more wideband the DRA antenna, but in this case, the 

25 component is bulky. However, in the case of use in wireless communication 
networks, the compactness constraints demand a reduction in the size of 
dielectric resonator antennas, possibly leading to incompatibility with the 
bandwidths required for such applications. 
BRIEF DESCRIPTION OF THE INVENTION 

30 The present invention defines a design rule relating to the 

positioning of the dielectric resonator on its substrate which allows a 
widening of the passband without impairing its radiation. 



The present invention relates to a wideband antenna consisting of 
a dielectric resonator mounted on a substrate forming an earth plane. In this 
case, the resonator is positioned at a distance x from at least one of the 
edges of the earth plane, x being chosen such that 0 < x < ?^dieiectric/2, 
5 with X^dieiectric the Wavelength defined in the dielectric of the 

resonator. 

According to a preferred embodiment, the earth plane-forming 
substrate consists of an element of dielectric material at least one face of 
which is metallized and constitutes an earth plane for the resonator or DRA. 
10 When the face carrying the resonator is metallized, the resonator 

is fed by electromagnetic coupling through a slot made in the metallization by 
a feedline made on the opposite face, in general, in microstrip technology. It 
may also be excited by coaxial probe or by a coplanar line. When the 
opposite face is metallized, the resonator is fed by direct contact via a 
15 feedline made on the face carrying the resonator or else by coaxial probe. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Other characteristics and advantages of the present invention will 
become apparent on reading the description given hereinbelow of a preferred 
embodiment, this description being given with reference to the appended 
20 drawings, in which: 

Figure 1 is a diagrammatic view from above describing the 
mounting of a dielectric resonator on a substrate. 

Figures 2A and 2B are respectively a sectional view and a view 
from above of a wideband antenna in accordance with an embodiment of the 
25 present invention. 

Figure 3 represents various curves giving the adaptation of the 
resonator as a function of distance x with respect to at least one edge of the 
earth plane, and 

Figure 4 represents a curve giving the reflection coefficient of a 
30 very wideband resonator as a function of frequency. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

Represented diagrammatically in Figure 1 is a dielectric resonator 
1 of rectangular shape, mounted on a substrate 2 of rectangular shape, the 
substrate 2 being furnished with an earth plane consisting, for example, of a 
5 metallization of its upper face when the substrate is a dielectric substrate. 

It has been observed that the position of the resonator 1 had an 
influence on its passband in so far as the resonator was positioned closer to 
or further from the edges of the earth plane. Thus, it appears that when one 
of the distances Xtop or Xright for example, between the resonator 1 and the 
10 edge of the substrate 2 is small enough, the passband of the resonator 
increases while retaining similar radiation. This widening of the passband can 
be explained by the proximity of the edges of the earth plane. Given its 
finiteness, the intrinsic operation of the resonator is slightly modified since the 
truncated sides will contribute to the radiation and the resulting structure 
15 formed of the resonator and of the finite earth plane exhibits a greater 
bandwidth than that of a conventional resonator. 

Thus, in accordance with the present invention, a wideband 
antenna is obtained when the resonator is positioned at a distance x from at 
least one of the edges of the earth plane, x being chosen such that 0 < x < 
20 ?tdiei/2, with ?^diei the wavelength defined in the dielectric of the resonator. 

A practical embodiment of the present invention will now be 
described with reference to Figures 2 to 4, in the case of a study carried out 
with a rectangular dielectric resonator fed via a feedline in microstrip 
technology. 

25 The corresponding structure is represented in Figures 2. In this 

case, the resonator 10 consists of a rectangular patch of dielectric material of 
permittivity er. The resonator can be made from a dielecthc material based on 
ceramic or a metallizable plastic of the polyetherimide type filled with 
dielectric or polypropylene. 

30 In a practical manner, the resonator is made from a dielectric of 

permittivity er = 12.6. This value corresponds to the permittivity of a base 
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ceramic material, namely a low-cost material from the manufacturer NTK, 
and exhibits the following dimensions : 

a = 10 mm 

b = 25.8 mm 
5 d = 4.8 mm. 

In a known manner, the resonator 10 is mounted on a dielectric 
substrate 11 of permittivity s'r, characterized by its low RF frequency quality 
(namely significant distortion in the dielectric characteristics and significant 
dielectric loss). 

10 As represented in Figure 2A, the external faces of the substrate 1 1 

are metallized and exhibit a metallic layer 12 forming an earth plane on its 
upper face. Moreover, as represented more clearly in Figure 2B, the 
resonator 10 is fed in a conventional manner by electromagnetic coupling 
through a slot 13 made in the earth plane 12 by way of a microstrip line 14 

15 etched onto the previously metallized lower face. In the embodiment of 
Figures 2, the rectangular substrate 11 used is a substrate of FR4 type 
exhibiting an s'r of around 4.4 and a height h equal to a 0.8 mm. It is of 
infinite size, that is to say the distances Xtop, Xleft, Xright and Xbottom are 
large, namely greater than the wavelength in vacuo. The slot/line feed 

20 system is centred on the resonator, namely D1 = b/2 and D2 = a/2. The line 
exhibits in a conventional manner a characteristic impedance of 50Q and the 
dimensions of the slot are equal to WS = 2.4 mm and LS = 6 mm. The 
microstrip line crosses the slot perpendicularly with an overhang m with 
respect to the centre of the slot equal to 3.3 mm. Under these conditions, the 

25 resonator operates at 5.25 and exhibits a passband of 664 MHz (12.6%) with 
almost omnidirectional radiation. 

In accordance with the present invention, the position of the 
resonator 10 has been modified so as to be located in proximity to one of the 
corners of the substrate 1 1 , namely in proximity to the top right corner of the 

30 substrate. To show the widening of the passband, simulations have been 
performed as a function of the distances Xtop, Xright on 3D electromagnetic 
simulation software. The results obtained are given in the table below. 
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Table 1 



X=XtoD=Xri(,ht (mm) 


[Fmin-Fnnax] (GHz) 


Band (MHz) (%) 


S11 (dB) 


0 


[4,95-5.5] 


550, 10.7 


-10.6 


3 


[5.45-5.98] 


935, 17.5 


-15.5 


6 


[5.08-5.87] 


790, 14.8 


-22 


9 


[5.083-5.773] 


690, 13 


-37 


12 


[5.073-5.71] 


637, 12 


-39 


15 


[5.058-5.687] 


629, 11.95 


-36 


infinite 


[5.04-5.704] 


664, 12.6 


-35.8 



It is therefore seen, in accordance with the results of Table 1, that 
5 the more the distance between the resonator and the edges of the earth 
plane decreases, the more the passband increases. It is seen however, 
according to Figure 3, that the adaptation level deteriorates with the lowest 
values of x. 

Moreover, onwards of a sufficiently large distance x, namely 
10 X > Xdiel/2 with in this case ;idiel=3/(5.25*10*Vl2.6)=16mm), the positioning 
of the resonator no longer has any influence on the passband which then 
becomes substantially equal to that of the configuration with an infinite earth 
plane. 

The present invention has been described above with reference to 
15 a resonator of rectangular shape. However, it is obvious to the person skilled 
in the art that the resonator can have other shapes, in particular square, 
cylindrical, hemispherical or the like. Moreover, the resonator is fed using a 
microstrip line and a slot; however, the resonator may also be fed via a 
coaxial probe or via a microstrip line with direct contact or via any type of 
20 electromagnetic coupling. 

Another exemplary embodiment making it possible to obtain a very 
wideband antenna will now be given. Specifically, the simulations performed 
have made it possible to demonstrate that, in certain specific configurations 
conditioned by the dimensioning of the dielectric resonator, the first higher 
25 mode of the resonator TE211X is close to the fundamental mode TEmx- In this 
case, the positioning of the resonator in proximity to one or more edges of 
the earth plane enables the operating frequencies of these two modes to be 
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brought close together, this having the effect of giving very wideband 
adaptation, as represented in Figure 4. 

Table 2 gives the characteristic dimensions of a dielectric 
resonator for obtaining very wideband adaptation. 

5 

Table 2 



Frequency 


5.3 GHz 


a 


10 mm 


b 


25.8 mm 


d 


4.8 mm 


er 


12.6 


X right ~ Xtop 


0 mm 


Ls 


7 mm 


Ws 


2.4 mm 


m 


4.5 mm 


D1 


12.9 


D2 


5 


Passband (GHz) 


(4.4 -6.3) GHz 


Bandwidth 


1.9 GHz (35%) 



